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(54) Title: METHOD OF SCREENING DRUG 
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1-H 

(57) Abstract: It is intended to provide a method of screening a substance which serves as the active ingredient in a remedy for 
obesity and/or diabetes. This method comprises treating cells or an animal individual with candidate substances and specifying a 
candidate substance fulfilling one or more of the following requirements as the target active substance: (a) elevating the expression 
dose of a ligand ERRL1 of a nuclear receptor ERR; (b) elevating the transcriptional activity of the nuclear receptor ERR; (c) pro- 
^£ moting the binding of EERL1 to EER; and (d) elevating the expression dose of an MCAD gene product. 
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COffllCDfStHU* $E 1*3 ^ ERR ( estrogen receptor-related 

receptors) ©U#>F@^ ERRL1 «fc tfStt * Jgff fc L T$r&© ffiiRfc 

10 I) -=>yt**SfcHt5t>0"C*5. 



15 «rtS«#Ki«koTW«ESn*ae- : f5B^©*J6K:*«'b^ t % Jft§!l$&# : f• 
;i/ ; E>*3i^lf > D 3 £V>ofc/h$&JH?$tt#^) O^^t J:oTg|^$n 
£ (Mangelsdorf, D.J. et al., Cell 83:835-839, 1995) „ CCDJ:5^U^r> 

20 5 iZl$&fe\Zffi&£ frT^ Z> (Honkakoski, P. 8s Negishi, M. Biochem. J. 
347:321-337, 2000) o C © «fc "5 & 'J # > H gttt S £ «6 TJii^tt U # > 

etc, fta-iasu*, fcft&tzUfcftmmn^kfctt^Tmjfc. o^o**** 

^->XK:KiKbT^£ (Mangelsdorf, D.J. et al., Cell 83:835-839, 1995; 
25 Giguere, V. Endocr. Rev. 20:689-725, 1999) „ H <D v' Ate, U#>K 

ttu K^it^nt^s fc©te^&£T&£ Ay^&etir^ft^. 

30 a-^tt, £t£>T orphan (MJIB5*fl0 tS¥«tlTV^5 (Giguere, V. 
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Endocr. Rev. 20:689-725, 1999) . 3US§*#©JSttft * ts - X& U£ o fz 
<^A>-3THteli. XX ho^>S«F#:Hai^>/1^K 1 3$£Zf2 (ERR1 43 £ 
2) WafcflLilBS&tttUTEIJfcSn (Giguere, V. et al., Nature 

331:91-94, 1988; Shigeta, H. et al., J. Mol. Endocrinol. 19:299-309, 
1997) , W*- (ERR3) ifim¥*M £ nt V> -5 (Eudy, J.D. 

et al., Genomics 50:382-384, 1998; Hong, H. et al., J. Biol. Chem. 
274:22618-22626, 1999) 0 ERR 43 <fc ZfiJL X h □ *f > te^jg W-fc 5 V> 

KSHHtt******, ERR SIX h ny>teKJ&LfcV> (Giguere, V. Endocr. 
Rev. 20:689-725, 1999) „ — ^ ERR1 ttti7yJH»l A f t Hnyt 

-if (mcad) , -tu*>% 5 hn > k u 7mtijm.0mk<D±mmm&u- 

(Sladek, R. et al., Mol. Cell. Biol. 17:5400-5409, 1997; Vega, R.B. 85 
Kelly, D.P., J. Biol. Chem. 272:31693-31699, 1997) . £ ft £ <D%iM> \Z «fc o 

err fcttfl-£ft*ate^w«f*«, -«sw^«#flEwawiK:«fcoTBi#$ft 

*JBl»lftl3»ft;&wiMS-r* ciia^t, tertfc43tt&x*;v^-/\*^>x£fi!ij 

(Horowitz, J.F. 8s Klein, S., Am. J. Clin. Nutri. 72:558S-563S, 2000) «, 

ifefS^fe^ ffc#^|7Si^ft"eafeSt$ft.T^S (Baldwin, K.M., J. Appl. 
Physiol. 88:332-336, 2000) . 

R_L£>£:43 D , ifi<Dll^ ERR # MCAD itfc^fiSiOilgfi £ b 

tf^fflt, £© mcad &.fc^mm*mti3W.8m<£*mw-t2>zLh\z&^xteft 
tt£$m-e£& £#7L6>ft&o bfrb&a*e>, ^oi^^-ao^^-XA©^ 

g«E# ERR ^© U # > F #^te?fc*:4#56 S ftT V>. 

— gU^S«##.»fc:*5tt*WSS*3ifc«koT, SRCl/pl60 fti (Onate, 
S.A. et al., Science 270:1354-1357, 1995) , P/CAF(Blanco, J.C.G. et al., 
Genes Dev. 12:1638-1651, 1998)43 ZiT$ CBP/p300 (Chakravarti, D. et al., 
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Nature 383:99-103, 1996; Kamei, Y. et al., Cell 85:403-414, 1996) 

ft st m m <d m n m ® m =? $ > > m & m & g m # v> y # > h \z & # -r 3 fe^ & 

PPARr ^ffiftiT-l (PGC-l) £»$n*:i=— ^fc^ffiteH^RJt-StiT 
^3 (Puigserver, P. et al., Cell 92:829-839, 1998) . 

10 t>%. PGC-l «^feflgKMil (BAT) , )C>K> Iiafc43VsT#* 

& wovzm^-zn, bat \z^^x\t. m^^hux\z^\zm^nrzm.. 

£>fr\Z$£mm$$£?L% (Puigserver, P. et al., Cell 92:829-839, 1998) „ 
PGC-l te*fc*6A4KJITK::&viTK£, HTSi (Yoon, J.C. et al., Nature 
413:131-138, 2001) :fe«ktf'fr|R (Lehman, J.J. et al., J. Clin. Invest. 
15 106:847-856,2000) ff»-C35SSBi8f2 ft* . 

PPAR r«x KJ(4j36©iSU*aI/-^-Trife5CtAJ»6nT*0 
(Tontonoz, P. et al., Cell 79:1147-1156, 1994) . -tOSSSHteffitettllfiSMb 

20 f 7 7 U > ( TZD) d <D PPAR r<OU^>HtbTi< £ <h ^ £ *l 
(Lehmann et al., J. Biol. Chem. 270:12953-12956, 1995) , PPARr <Dfc 

b^b?5:^e> PPARr £>*Sft@TT&£ PGC-l mRNA IS, 3T3-L1 ^fflflg 

25 <DmiSjmmftfc*\z\zm!bT&u^)VT?$>2>. «or, iBj»ajfi»ft«t»K:»t6-r 
ppARr mm&&m¥ pgc2 &i^^l> ox u >m^mm.mm^mmT?> 

tzftv^WthlsX. PGC2-PPARr S u #> H (# 

ic, PGC2-PPARr *g-&#©?£fe£{&T£-t3:5 U #> H) <D X 9 V - — > 

30 iSS^WWBlbTVs* 2002-058489 ■%^«) o 



WO 2004/015415 




'2003/010163 



zvmmomwmBu, mm^mmmiztt-r z>mm&w.fc^-. mcad ommm 

S6H-?T?*««F*gS*#: ERR OU^^Hi^^^iUfc^*, ^Ifi?, 
PPARr OUf> L-Tftfclig^Snfc PGC2 1? & 5 £ £ £ji,ffi bs 

^>/ti'Si'f ^ ERRLl ( ERR li gand 1 <PI§) ttfr^L-fco 

PPARr©^ffli^i«^<IftO, mn^fa err & 

mcad t>m^?zffimm&£ztttMf£m<Dfr&&mm%*-¥v ht-rzmm 

(a) tfi ttft ERR © U ^ > Fi^ ERRLl ©§S§I* £ iitP $ it Z> 

(b) ^F*3S^# ERR<Z>if£^f£1££Jit[l£-fc!:3 ; 

(c) ERRLl <h ERR ii £ ; 

(d) MCAD a e w <d % 31 m & m m s -a- z> 

£ £Ki;i©f§Bjm, ^F^§:^# ERR © U # > Flf ERRLl 
i^'J^^kt? F^y^A DNA ICML, U#>b*@^ ERRLl ^MSflfiil 
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»l:e-N-^'j3i/^^Lfc^^t->F©iJ>fIXfJl' (ATP, GTP, 
CTP, UTP ; dATP, dGTP, dCTP, dTTP) b £ it *T £ . 

JMfcWfcKi, ^>/t^»S3-K.t5^;A DNA, J k. DNA ^5g¥Sn 
5 mRNA, mRNA*6^jSStl5 cDNAT?*5. 2 '2k|ST & o T % 1 * 

«T?*oTt>«kVi. A DNA -t» mRNA, cDNA ©t->X* 

tg^OlHt:HlpJ|gl?^§. «Atf, £ 33 <Z> IH 9EU3 Remington's 
Pharmaceutical Sciences, 18th Edition, ed. A. Gennaro, Mack Publishing 
Co., Easton, PA, 1990 \Z. jtfe^X^:fe £ Sambrook 
and Maniatis, in Molecular Cloning-A Laboratory Manual, Cold Spring 
Harbor Laboratory Press, New York, 1989; Ausubel, F. M. et al., Current 
Protocols in Molecular Biology, John Wiley 8s Sons, New York, N.Y, 1995 



m 1 te, ERRLl PGC-1 Ofl|0-5}c75;ilS?!I©JkftT*5. HEP 

ai^-©7s;i^t. gc^«, m®v>*^-*->* i tifc75;i©fi 

S^St. lxxll 7«:fc:f=T?&-r. Tm*!f)V* 5.>m. (e) i££DSEb 

fe±tftU>-7;V=?-> (SR) fc*OfH«-C**. Jf£ RNA ijg ^ ^ - 7 
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Vtz ERRL1 ©X^^-f is>tf&mfoY£, 39 075/1 (156 #gCDD< ~>> 
fr<b 194#@CDU> ? >) WXVtTtett, 

m2te, ERRL1 mRNAO^iyn^^Jk Ate, fcjfcJS&V £ * 3|&»*3te 

CD 20m g RNA £ ERRL1, PGC-l, PRC, ERR1, ERR3 cDNA &ZfU — 

•/tbTffflbT^DTUfci^T^S. 28S RNA ©X5=-^ ^ A ^ O ^-f H Sftfe 
feSt. B tt, 3T3-L1 M£^+M^\/>, l-/fJV-MV^f;i/4U-> 

^>*icF-f >^a.u> (o BSic^tu) \z&z>mwiz£-oTmfftmmizftfcm 

mis* RNA ZmMV, y-f>^Dy hMtfc»*t?*5. rnybsm> 

T, ^n^n©^Q-^tA'f^U^'fXL&. C te, 3T3-L1 10T1/2 
Sfflfl&fpCD ERRL1, ERR1 MCAD mRNA CDS£^ (- : WJiW^SBSa, + : 

m 3 te, PGC-l 3$&Zt ERRL1 CD@* CD$?l*l^^#:CD 1 9 > W7 > 
HJ tlT®yn7-fJK *&Vfc8E[*i3*{*:fc:M-rs PGC-l (A) & J; U 
ERRL1 (B) 0ft?&H£fclB£ h7>X7ii'v'3 >7yt-ffi^fc. 
HgTffr^, »6n^*S«i«*il/T*l/, Zl PGC-l 33cfctf 

ERRL1 0##4TT0#*0 GAL4ifi-&^F«gS^#:C0 Luc iStt5ft«a6*P« 
T^5. 17- • A'-TOili. C «, ERRE ^r^-f^^^S ERR ^^^f 
Sfe^fcMfS ERRL1 0!fc#*fcft#Lfcigte. ttt*ftftfl!> pCMX-ERRLl 
(0-*6 200 ng) ttc CV-1 ifflflaKl^tt* 250 ng CO TK-Luc icfcte ERRE- 
Luc CD#ftT, 30 ngCD pCMX-ERRl pCMX-ERR3 i#fc h^>7.;7;c 

ERRL1 ©*#ftT"C TK-Luc CD Luc Stttf^SMt £ fc* . - /X— 

€i. D te, ass ERRL1 te, in vitro 1? GST-ERR1 43 GST-ERR3 £ 

§a*fettaH«^*Tc:£&?*Rb;fc»*Tfc5. t-h7^t^77H zf)V 
y&>2nr£?>rt&M ( GST-ERR 1 ^fccktf GST-ERR3) , 33«fctf GST 
^ l 7>^*rC^UT^ffi$nfc sss ft ft ERRL1 <D±m<0 10% (Input) ^St, 
Z.<DfttiT\Z&m-£tlfz GST >/^St£"atJ SDS-PAGE ?)V<D CBB Jfefe 

t)SSnTV»5. E te, 10T1/2 MJ&lZ&WZ ERR1 ERR3 tg^t) 
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ZnTz ERRLl £fc\t PGC-1 <DW*&&5%M\Z£Z> MCAD mRNA ©l£^iiifl£ 
SSLfc^*-?**. iM*it-0lT, £ RNA SrligtL, MCAD * «fc 
ERRLl cDNA ^^O- ITftffl IT/ — If > • O y h (l/->^fcD 20 
fig) laotMlfc. MCAD mRNA <Z> ffi 2* «J 5* > S' * h , J-Ife&U-> 
5 ©TfcfBfcL/to 

0 4 te, ERRLl h 9 ^T^XCDflsjfc, A tt> ERRLl h^>X 

^->*3irX+Mf >^d^/ h (^n-y l) — tf >:/oy h (^o-y 

10 (Al A2) fc&^T, #^h7>X5?->© 

io *3 12 on tf-^snxv^iitsit^i-es?), c errli ^ 
•^x (ai *) & £ liOJJt^tf) 3 > h n-;u v<}x &%:<D&ffi.Mlz3$itz 

ERRLl mRNA lloy-if>^a7 hM®ife^T'2bl)» >te, 20^g 

<D:£ RNA ^^^TV^. D te, ERRLl h ^ > X x ~ y $ V ^7 7, & £ 
15 ^3 > b n— ;VTe7XO#*S-®{Cl^ttS ERRLl, MCAD, ACC2 4oefc££ UCP-3 

v^^-;kd^»m (a>fa-]HJ 100%) *^(c^i-o ¥i£± 

s.e.m ( * Kt p<0.05) » 

20 13 5 te, ERRLl h? >X^xX >y # T £ X (Z>S5IS!„ Ate, ^^SSi^Sjl 

¥^±s.e.m (l&tl^;V-^&7c9 n=6, X ^ - • /t- £ D /Jn $ *« 
P<0.05, * * P<0.01) B te, ERRLl h7>Xvi-7^^ 

25 S<D¥^±s.e.m (f^^V-^fcfcD n=6, * « p<0.05, * * ft P<0.01) £ 

ERRLl h ^ >X^ily i^^X tcfe^^J3I^iigft&0^^^^1"iS^T'^-2>o 
D \%s f 413 > h n — Jl'T'^ X <fc ERRLl h ^ >7v?i^y ^7 T ^7 X <E>'*jim± 
WAT M ISTfe 3. ^Ate, WATliis.e.m. (Ifrt} V )V— ~? $> 7c 
30 K> n=6, *tt P<0.05) E te, ERRLl h ^ > X v 5 x X y ? T ^7 X t m 
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50/im Sit. Ffct* IWMJ&O^it^o lHB§<7)ia^« E nfc^J Mr* 

£iU££*lfc (n=20> **teP<0.01) o G33i;tfHte, 12 W$p<D ZI > h □ — 
ERRLl f7>Xi?ir:7i'-7^XlC*tt§ 1 ^S^f (G) &&&± 
5 flc (H) ©X*;i^-}B*£5Sbfcj|S*T?ij&*. ;fr7AttX*;i^-«K©¥iS 
4it±s.e.m (Wite#)V — -?\Z.~D%. n=6. * P<0.05^ P<0.01) ^^t, 

0 6A ti, KKAy(+)ERRLl(-) (SHft* n=8) , KKAy(-)ERRLl(-) 
n=5) > KKAy(+)ERRLl(+) ( H E3 M , n=5 ) , KKAy (-) ERRLl (+) ( H 2l , 
10 n=5) **^£*©#M*b*il!5£L.fc*lr*T!fc*. # iOl/ — ^ <D ft M & 81 £ il§ 
OjILSH^^W (X — A — ANOVA) fccfco TjfctfcUfc,, *tt P<0.05, **« 
P<0.01 o S 6B \% . 12 jg ft <D 3r 7> KKAy(+)ERRL 1 (-) ( £ ) , 
KKAy (+)ERRL 1 (+) , KKAy(-)ERRLl(-) (;&) 7^X0jftIfi<I&?*-J? 

15 

& mm? z> tc & & <d mm 

ZL<DW,m<D&WiZ#V}Z> U #> KSf ERRLl 0tj7Lfc£#Hi§ 2002-058489 
20 ^"^^CD@3^J#-^ 1 l~ r-^e/Tv PGC2J- £ lTHiS*lT^S7«)7, ERRLl 
(I3?IJ##2) T?**.- S5fcC©iJS>HB? ERRLl ilTH ^(DXZ?? 
-f ">>^ , SES'» (IH^J## 2 156 #@<£>nK £> 194 #gCD U v ? >^T 

© 39 7 5yi^Lfcfe©) £fcvC7X PGC2 

h * ^ n £ L- T tf> fc: h PERC (PPAR r coactivator 0 1 : Entrez 
25 protein database No. NP_573570) feth ERRLl LVTZ.<D$£W<DttMi:-§r 
5CiA«T?«5. ^fcT^X ERRLl - Ht5#>J kt? F t UT«, 
#Hi§ 2002-058489 ■Jf&fg 2 £ ^»IB^J3&« $3 ^ $ tit V> 3 "7 ^ X 

PGC2 cDNA (ERRLl cDNA : 15JiJ#-^ 1 ) Sffl^SCt^ttS. £ 6 Id t h 
ERRLl £3— H-r-S^U * # Fte, WIBfch PERC cDNA (GenBank 

30 No. NM_133263) SSVs5CtAJT?*5. ££>fcl£fc, M^-^kSPRRCt^ 
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Tfem&fc 5q33.1 $tHUC#&L, ZrWS &mm& / £%l-e&Z> (GenBank No. 
NT.029289) . ^oT, £ 7 Afce^EW fc^ffif * n * — <fi«£ 

5 £®%HIC&ttS;RA£*tt: ERR tt, ERR1> ERR2 £ « ERR3 (Giguere, . 
V. et al., Nature 331:91-94, 1988; Shigeta, H. et al., J. Mol. Endocrinol. 
19:299-309, 1997 ; Eudy, J.D. et al., Genomics 50:382-384, 1998; 
Hong, H. et al., J. Biol. Chem. 274:22618-22626, 1999) <D^-ftlfr 1 J^Jt 

*#*tt5cfc*«"Pt5. $fc^n-en^3-i<ts c dna ^tem-c&z. 

10 ERR1 cDNA U GenBank No. NM_004451 tLT^^feD, ? J A 

TAB? llql3 ©M5^J« GenBank No. NT_033903 tl/Tl^ 

tot, d©f89I«CftS©Jl*U UJr?- F (cDNA, ^VA DNA 
*<fc^Ig^^nt-^-ii(D DNA WfH-**) *MV^T*Jfi-T* 21 t5&«T^S. 
MCAD ite^ ! fo j e© cDNA (GenBank No. AF251043) . 

15 

IH^IJ^ <E>fe2> DNA SffrS^n-^tLtyyA DNA 7< 7=7 U — ^> cDNA 7 

fc#'J?^|/'*fFB, 09 *. tf , PCR ( Polymerase Chain 
20 Reaction ) S » NASBN ( Nucleic acid sequence based 

amplification ) ■ fix , TMA ( Transcription-mediated - 
amplification ) S ^ i ^ SDA ( Strand Displacement 
Amplification) j£ E <D M Ht ff tl 5 it fit ^ it 41 S tC «fc 0 if <fi T 5 
£ 3c fc, cDNA © J| ^ C tt, » ffi^JtSo'^T^figlfc 

25 ^T-^ffiViT, 39Hfla^SmiHbfc mRNA SKfitt§ RT-PCR jitio 

T%@K cDNA ^tt^Zltfe-e^S. 

30 fSfcti^n&$3-Ht5^'j?^i/tf ^Mtn, aTo^-rnaM 
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^ ± © S2p & m ft -r m mm m * b & m n t t- t w m t * . 

(a) U # > K 1? ERRLl <DfgitS£*i;&n£-tir£ 0 

(b) $Cftg^# ERR (Dte^Stt^*it3n$-&^. 

(c) ERRLl t ERR CD *g<& £{j£it $ S 0 

(d) MCAD mfci-mm ommm ^mua s -a- s . 

f fcfr-feSfctettEbfctfctK ERR MCAD jtfc^fg^i©!!^ 

iftLtf^fflL, :o MCAD *e : ffgiH*«J!il»Ki3»'ft*flfl!ft*ili:fcJ; 

T*IE£ittJ&**fe#SttTV>*. ^IT, «BB©mS09fc5Sb;fc«fc'5 ERRLl 
**£©±5;&:— ii©*;fr:2XA©jgji&t&*Mf# ERR ^©U^>h*^Tfe 

o, mi^fc errli ommmm&^vxvmffi^mfcmiztt-rzmtfi&m'&izm 

c©5e^©*tfeic^ViT, r^^tiMj fctt, *fci:fe«fctfl!E»i©W«£fcfcJ:a!6 
fcfc'&fcK zynzm.. #u*£?b^K, * u =f ^ ua-^ 

iMKtlttt, 3T3-L1 fflJfi8c«©ffi-J»«BI&&«*-r3HfctfT?# 

5. -rfc*)^, mzmmmzTF-r^siz. errli :*>/t*st©$g:§a«£©iiBi» 

*fflflS©#fls*fc*t«fc:Kj6:-r*fc«K B W»«©«*©fc«>©Jf * L^JWiaT?* 

3. fcMbiSfflJ&-^M (*8§«^) fc ERRLl cDNA $3 

ERR cDNA §rh^>X^x^7 h b fc*fflfl&T? 35 o T fe «fc V> . Mr<to<B#fr 5 

¥gtb£:*HJ&(h ITS, ERRLl *>/^H#*i«an£9S3&£*lT<'>3 BAT, 'k^> 
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Z(Dh?>Xz/3L-y2#li htoWU ERRL1 ^ > A° £S€£jMI§§1 b, ^(D^ 
*£bT£&# ERR MCAD «^ =£ iUg fc5SS b T V* & fcfe , ^*t*& 

10 tffB©^2p(a)~(d)©^JS«, *tt-£n'©fce^5B3!&-?-©te^j£4fo (mRNA 

5o Muffin situA<^iJ^-rif-i/a>, / — if >7u *j ^ >( >if. Kyh 
~7 n v h, RNase ? U J- 2 i/ b > 7 y ir -f , RT-PCR , Real-Time PCR 
(Journal of Molecular Endocrinology, 25, 169-193(2000)* iLT 
15 StlTV^Xi) > DNA 7U-f»Wffi (Mark Shena "Microarray 

Biochip Technology", Eaton Publishing(2000 £p 3 /! )) & E ©£r$B <£>7j \Z 

<fcoxitriH©s^(a)~(d)©^j^d«pitg-e&5, zl o Lfr&ffi&mm vitmm& 

20 tefttefUJti: lift. «X«HT©*ft^Sn3. 

(A)u he^errli <Dmmm&Mto-Z£i£z>y>>w<Dx? y - - >y 

ERRL1 tefoynt- ^7— -il^^;i/->7x^— if^/S^r*^* h->^— if 
cDNA tffi^Stfcl/*-^-y7X5 y H&f^^b, ^©1/^-^-^7X5 
25 7H?:»th7>X7x^->3>^ fcirr*fMit4&«&«lI&fc*;lnib> icS 

«K%*lfflJfijftaji0Cl*3T?©;i'>':7x5— if^>/3 h ->^ — if ©ett^SOS 

*«I*Snn«, £©%5t£te, ERRLl Jte^W^n^E— Sit 5 

ffi##fc*T<f*6tea«!a<7S&;£fts. o^fc. Ji©«4ii«j«*i&#«BiiStei«siinb» 

30 -?-©m ERRLl it^^© mRNA ©f£5t*©ii2)n £ J ~ if >:/ P y hfe^^SftJ 



WO 2004/015415 

12 

rt-pcr femxmm-rz. muizmmmm&m^x errli *>/^st©fg5ig 

OtiSn^tfi; ERRLI JS#*«^fc!>I7^>^Dy h S^MT § £ t «b 1? # -5 . 
BAT, frtt, W&j&iSfcteWIl^) ERRLI mRNA ERRLI ^ >/t 

(B)grt§tft err ©te^JStt*i&inS y >y 

«*«BJftfc, 7u*:>-*-mmz BRR**E5!l*>L<tt, gal4 Jfc«rE5!l&iS 

10 n±§ ERRl'ei, *>b<.« ERR <&y#> F gal4 © DNA i^fl 

is zL<Dmmz\3., err ®<E^*s#fl2S^:*ii7j««&*Rrffitt*tgs<^ift$n*. 
o^ffc:, znDmffigm&mmMmtzmmh. err ©«»«eTp, 

MCAD IfifO mRNA ©56^*©Jiln* / — tf >^n y bS^feiKl RT-PCR 
^T^*t5. ra«fc%*iWIISSfl!V>T ERR ©Sftitfc^tK fctilfcf 
MCAD m&n<Dmmm<Z>milQ%$i MCAD R#*J!Vifc7X7^>7n-; 

- bat, ^se, ®&ffi%.rc\twmm) \z&vtz> mcad hirna 

mcad * >/^«*©Jaira£H«fc:S i MiiiUT'b .kv*. 

(C) ERRLI <k ERR $ it & <ftK © 7. 5 U 

25 -f — X h % L < feW}%>}<Dig^M$&~C, Two hybrid £ ffl V> T , ERRLI £ 
ERR ©^§Jk>7i7-€^j3^t7^ h~>^ — L %o 

1 , 3*t7i'h'>^-^J:JHfc*^ C©#JfC£«, ERRLI t ERR t © 

30 GST-pul down 7yfe-f JCC©H«lSSSWUfc»'&» *ltt5 ERRLI £ ERR 
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C5^>/N 0 ^mS$r^X7.^>ynu/ hffiTfflStS. — >Sf, ERR ^>A°^Rt 
ERR J^^SH^J^r^ty^U 3 DNA V> fey )IU ? — 3 >7 vfe-f 

ERRL1 ©^Jjpfc^oT super shift T£ "> ^^KaMft* £ ®&ftg<feA(Z)?gj)n 

£oTJf 3£T3fr<i:5fr£Jgfiifc:, c<DtiSfc errli b. err ©^£{£51 £ 

5 t5»^5^i*5i^ilt§ut#Tf5. Biacore ^0gt$ 

ERRLI £ ERR $ it 5 ^jjgr^ & 5 jfl* £ 5 ^ £*ilg-r5 £ £ 

10 tDjMCADite^ myn<DmmmL*m]xi$i±z>mn<D7,? u — n 

MCAD itfe^O'/Dt-^-f J|^j^>7i7-t^ j3 3^7£7 hv^-if 
cDNA £M^$itfcI/^-*-7°^7; =; >y K£f£/&L-> C<DU*-^-7'7X5 

&\Zi%mnmi&ltiWift~e<D)V~>7 if 3 3 s * 7^ h ~>y— if©?£tt£:S!l3£ 

15 r^>o mffimm.<z>mua\z&^T. ^v^^-if^^Y^ bv^--tf©-t# 
^itsnnii cio#jM(c:«, mcad mteT(D7n^ — ? — zm&ik-g'&z 

MCAD ittfe'?© mRNA ©fSSIS© i#iin £ / — if > 7* n y h&^feM&l 
RT-PCR S^TMtS, Hs|1flK:J&**HJ&£/!l^T MCAD *>/^«©^« 
20 ©if2JD££x MCAD tn&& m ^fcZ X.X ? >~7 U y hfeTPFItSo 

MIB(B)CD7J^t|WIillfc\ #fc hifrtjtel&tt^ MCAD mRNA 1^ MCAD ^ >/1 

&*5, Mfa<D#7affilC43ViT€^T^it^^mmK.S# DNA Si) 

25 KOViTte, $\ A. ML J. Sambrook, E. F. Fritsch 8s T. Maniatis, "Molecular 
Cloning: A Laboratory Manual (2nd edition)", Cold Spring Harbor 
Laboratory Press, Cold Spring Harbor, New York (1989); D. M. Glover et 
al. ed., "DNA Cloning", 2nd ed., Vol. 1 to 4, (The Practical Approach 
Series), IRL Press, Oxford University Press (1995); B*±fc^^gl, rg; 

30 ±4t^n%kmmi . mte^mnfe iu , jKj£<t^A(i986); u^^it^^m. 
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rm*kfc¥m$kmm 2 , m (mm*, dna j , sc^-fc^A 

(1992); R. Wu ed., "Methods in Enzymology", Vol. 68 (Recombinant DNA), 
Academic Press, New York (1980); R. Wu et al. ed., "Methods in 
Enzymology", Vol. 100 (Recombinant DNA, Part B) & 101 (Recombinant 

5 DNA, Part C), Academic Press, New York (1983); R. Wu et al. ed., 
"Methods in Enzymology", Vol. 153 (Recombinant DNA, Part D), 154 
(Recombinant DNA, Part E) & 155 (Recombinant DNA, Part F), Academic 
Press, New York (1987); J. H. Miller ed., "Methods in Enzymology", Vol. 
204, Academic Press, New York (1991); R. Wu et al. ed., "Methods in 

10 Enzymology", Vol. 218, Academic Press, New York (1993); S. Weissman 
(ed.), "Methods in Enzymology", Vol. 303, Academic Press, New York 
(1999); J. C. Glorioso et al. (ed.), "Methods in Enzymology", Vol. 306, 
Academic Press, New York (1999)75: <?£ IC f E *£ © & 2> V* «^ Z. X 51 m £ tl 

15 ^1?f5o 

MIB(A)CD^&T^/BT&taERRLlifi-{$:> & £ tftiiiE(B):fe £Zfi(D)<Djj 
ST^JB-r^^lMCADirEtete, * tl^tlERRLl ^ >/\° 9 ff*> J; l^MCAD^ >/1 

^st£f&ife-r£^D 2 n — ^-^irc^^feH^y # n — ±;i/irc^Tafe D , -en^ti 

20 ®^>yi^K(DXtf h~^ti^-a-r-& d<h^-e#S^#:^^, 43£tfFab, 

F(ab') 2 , Fv^frt^^^:T^^n^.o Z. ©<t 5 J»i^ERRLl^ >/1 ^ « 

4>MCAD*>/^R, Sfe«^-<D^^-^y^ K^SxICibTffl ^Tlij%£fc-g 

25 ttaot^HtSit^lrt^. mmt^Xte, V^X, -71^ -v 

fflttlBC • Stfr • 1992^; r#i/n->irC#j , fi^#BJ % 

30 Tfffl&*^ ;KJH#j£, 1990^f ; "Monoclonal Antibody" James W. Goding, 
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third edition, Academic Press, 1996^) {e:IE^</D£t&l CD2j& \Z J: -o Tff "5 £ 

rgrWA^yt-fj , MtMft, IB fd 54^58 fx ; SJH^^SS, r@£i&§ 

^3J£) , Bgfn62^^ff ; H. V. Vunakis et al. (ed.), "Methods in 

Enzymology", Vol. 70 (Immunochemical Techniques, Part A), Academic 
Press, New York (1980); J. J. Langone et al. (ed.), "Methods in 

10 Enzymology", Vol. 73 (Immunochemical Techniques, Part B), Academic 
Press, New York (1981); J. J. Langone et al. (ed.), "Methods in 
Enzymology", Vol. 74 (Immunochemical Techniques, Part C), Academic 
Press, New York (1981); J. J. Langone et al. (ed.), "Methods in 
Enzymology", Vol. 84 (Immunochemical Techniques, Part D: Selected 

15 Immunoassays), Academic Press, New York (1982); J. J. Langone et al. 
(ed.), "Methods in Enzymology", Vol. 92 (Immunochemical Techniques, 
Part E: Monoclonal Antibodies and General Immunoassay Methods), 
Academic Press, New York (1983); J. J. Langone et al. (ed.), "Methods in 
Enzymology", Vol. 121 (Immunochemical Techniques, Part I: Hybridoma 

20 Technology and Monoclonal Antibodies), Academic Press, New York 

(1986); J. J. Langone et al. (ed.), "Methods in Enzymology", Vol. 178 * 
(Antibodies, Antigens, and Molecular Mimicry), Academic Press, New 
York (1989); M. Wilchek et al. (ed.), "Methods in Enzymology", Vol. 184 
(Avidin-Biotin Technology), Academic Press, New York (1990); J. J. 

25 Langone et al. (ed.), "Methods in Enzymology", Vol. 203 (Molecular 

Design and Modeling: Concepts and Applications, Part B: Anibodies and 
Antigens, Nucleic Acids, Polysaccharides, and Drugs), Academic Press, 
New York (1991)75: £\ & £ ^ fe^r Z m £ tlt^XM £##lcH2fg-r £ Z. tztf 
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MIS (A), (B)*«ktf(D)©3Fi£tc*^T#fc h»4frffl#£#sfe£ 

>x>?x-^^^t hij^te errli *>^?M&mmm : mv, ^o^tn 

5 ERR MCAD Jte^iffgUCSmt- Tjitm^^cfc tf#C«^#f#& 

10 f£iSi£ Proc. Natl. Acad. Sci. USA 77;7380-7384, 1980) \Z$£-oX 

W§dt^T?f5. MfBOV^T. ERRLI tJ^ ij ^ $ V H * 

ttkh ERRLI (t> PERC) tfU^l^^FK (KT> rsUAitfc^j <hlB«£ 

20 oT> ERRLI ^fc#^<5DM^T 

*fHyat-jr-/x>A>t- IBM*, *Aite^©5fiSWttfc^&fc-IB: 
giH^<h&5 «fc<5 fcSStt DNA ^^-i:#Aim^fcioTiif§^ 
t««T#*. ^LT, dO^^-DNA *fMIE»aS-l?$Jierbfc»» 8B 

25 ft&m3kvrzh<D$:±m&MmzmA-tZo m^^mxt^tmrnm^x^ 

SflflP, ^»ai«BE, lBE&#»Sa (ES» £/BV>-5C£#T#£o ^fc±tgi4«^(D 

dna ©ftswax # n< >^x^ 3 » mnfimMx& 
i^^aAtt^ptt, jfcfc«e»oiP«fc:^*$n, f^fc£-esg£bffi£Ufc» 

30 %&M«fcOttT«!WS13:fc©^ #©-B& Bffifttt) fr6 DNA £SjfcBU 
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Dif >tiffi j $> pcr mz£ d ©#&*«»*- *A*^©#&wsBsnfc 

fH**«J^ (Founder) fcftltf. iAl^tt^©? (Fl) © 50%(C<£ji$n£o $ 

#©>t# c^na^) fc^xate^s^rr^flflc (F2) £ffr& 

#*lft*«:W:4*Jg©ia»fc*V»T ERRLl ^ >/1^ Jt£i©i!l3§5aL, ^fEU^M 
fcig^ <hVi-5^L- — ^&#Sfc£:#bT^3o £©£ 3 & h 7>X^xi-^M 

.K±0«»*ti»*»iLmt5iaoj|B*»*Sf*±r;/Sfcf48R«» 
^msrtl^-r^. T&fc>-5, c©m3m, ft 1 tcte ERRLl ^£tfin£-fe!r3fe 

ffi, £2fc»ERR©te^Jgtt*J«jinSli:Sfts/8, % 3 fcl « ERRL 1 t ERR © |H) 

(DttKftm&MMziz&ipm. m 4 mcad m.fc?&m<Dmmm*mmzi± 

C©5891©Ji&*Sm, li&fS©^ Mat, ms^wfcw^bssfittfc*^— 

©It®, #'Jifi/>^U3HPf0yj3-jH, =f^fft, ^cll^wjii, 
7W/^tHn^r>/^>yi- h*?©KrJK»K x hn^U- • 7 U — A— , 
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15 

i.i. t*-? ^-xmm 

EST mm&mmte* BLAST^a^A (Altshul, S.F. et al., Nucleic Acids 
Res. 25:3389-3402, 1997) L- T?T ^ £:„ 

20 1.2. RNA##f 

X (Sambrook and Maniatis, in Molecular Cloning-A Laboratory 
Manual, 7.2-7.87, Cold Spring Harbor Laboratory Press, New York, 
1989) <Z)f5«Ucfi£oT/-1f > • y h^-flf ^ffofc. MCAD (Genbank 
accession No. U07159) <D cDNA y □ — 7\ PRC (BC0 13720) , ERR1 
25 ( U85259 ) , ERR2 ( S82458 ) , ERR3 ( AF1 17254 ) , ACC2 
(AF290178) , UCP-3 (AF032902) « RT-PCR \Z «fc o T#fe» 

1.3. £?gi^^ 

h7>X7i^->3>^j;i;i/#-^m Xm (Takada, I. et al., 
30 Mol. Endocrinol. 14:733-740, 2000) ©fEScfc^oTfTofco 1" 
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GAL4 m&mmv 4 3 tf-^^Ol/^-^-jta^ ((UAS) 4 -Luc) GAL4 
CD DNA ^-&H^<h^F^^^^(D U H^-g-H^^lt-ar bfc^ 7 g fg 
^^/7 37_ (pCMX-GAL4-^|*lS^#:) •£ ttl^lETT CV-1 MJ^lC 

F7>X7i^i/ 3 >bT, GAL4-^|*3g^#:il5^-^ > A % ® ©ig^^ 
5 ^L7c (Takada, I. et al., Mol. Endocrinol. 14:733-740, 2000) 0 "T^TCD 

TiE^^b^o Xizm^zmft^faW X> h*jg£- KpW L GAL4 

® 7 -^® 1-147 W/l^tlfc. AR (757i 607-899, Genbank 

accession X59592) , th ERa (a.a. 251-595, X03635) , th GR 

. 10 (a.a. 489-777, M10901) , z> V V FXR (a.a. 190-469, U18374) , t h 
RARa (a.a. 126-432, X06538) , thRXRa (a.a. 222-462, X52773) , 

PPAR a (a.a. 156-468, X57638) , k h PPAR r 1 (a.a. 176-478, 
L40904) , th PXR (a.a. 110-434, AF084645) , k h ERR1 (a.a. 147- 
422, L38487) , kh ERR2 (a.a. 171-433, X51417) . kh ERR3 (a.a. 

15 173-436, AF058291) > k h HNF4 a (a.a. 125-465, X76930) , k h NOR 
(a.a. 361-626, D78579) , k h NURR1 (a.a. 264-535, S77154) , k h 
RORal (a.a. 140-523, U04897) , kh SF1 (a.a. 64-461, U76388) , k 
h COUP (a.a. 156-423, X12795 ) , k h TR2-11 (a.a. 149-603, 
M29960) , k h RevErbA (a.a. 199-614, M24898) 0 ^tn^tKDm 

20 mgi®.fe<D£m£mte Genbank 77^;^#1LT^5 (Giguere, V., 
Endocr. Rev. 20:689-725, 1999) „ GAL4-iF*3§tft©li7'7X 5 KK, K. 
Umesono W±fr £ £ 7c. PGC-1 cDNA T ? 7> cDNA 

7<7*7'J-$X^'J-->^lT#fc. kh ERR1, 2, 3 GD^ftGD cDNA 
\t, RT/PCR \Z£-oT'&fCo mm&W* pCAGGS pCMX ^m^??- 

25 ^Pfc^77n-->//b > y-^I>y>^(UoTlibfc. 

1.4. ^>/t^M^Sf^M^tff 

ERR1 ERR3 * GST £ £ M L 7c n >X h ^ h (fg^^-) 

(Kamei, Y. et al., Cell 85:403-414, 1996) CDfgfUc^V^ 3SS-ERRL1 
30 (TNT, ZfU*X) t^lCO^a^-Mfct, V , ^ U 7c 3S S - 
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ERRL1 £ SDS-PAGE h 7^t^7 7-f - TSilfc. 

1.5. ^tiisi 

293 3ffiJ& (University of Stanford> G.P. Nolan W±fr*>m 
5 M) ^SlTl/hD^^;^&;t.^-«;>^l / fc (Grignani, F. et al., 
Cancer Res. 58:14-19, 1998) . ERR1, ERR3 43 c£ t£ GFP ( 3 > h a — ;W 
CD cDNA Sr^tf pLNCX iMl^^XS F (Clontech) 43j;tf ERRL1, 
PGC-1 Scfcte GFP © cDNA £^tf pMX S*C0^^y^XS H (Misawa, K. 
et al., Proc. Natl. Acad. Sci. USA 97:3062-3066, 2000) «, * — 7J — <Di% 
10 ^.*fcfi£o T^ffi Lfc 0 

1.6. h =r >Xz? nZZy 9~?V7s<Dtfe& 

pCAGGS (Niwa, H., Gene 108:193-200, 1991) \Z ERRL1 cDNA £ & D — 
n>2fb, h7>Xy-> (M 4a) £ijODIfcD. (2ng Ml' 1 ) „ 

15 BDF1 ~*7s ^7&nt^fe$nfc BDF1 *X (C57BL/6xDBA/2) ^ £ g Sit £ HI 
JRb* S^PS (Gordon, J., in Guide to Techniques in Mouse Development, 
{eds Wassarman, P.M. & DePamplilis, M.L., 747-771, Academic press, 
San Diego, 1993)£«£:0 h 7 >X^->$StiaEAtfc. TV X <DWmfe$£W 

20 

1.7. nmm^. 

S m -k ( Oriental Yeast Inc. , B ^ ) & 5 l/> 7J if 1* > ( 20% 

wt/wt) , an->7>^-^ (30.2%) , I!*! (10%) . ^ — K (25%) , 3 
— >?S (5%) , (3.5%) , ¥*S.> (1%) % t;VD-^f (5%) 43 

25 D, L j*^-> (0.3%) (Aoki, N. et al., Obesity Res. 

1:126-131, 1993) £ V £ X \Z # 71 . 



1.8. x^;v^-^»<z>S!l3t 

30 F B 1g*niJ-^-^y7fA^^ffitT^^Lfc (Komenani, N. et al., J. 
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Nutr. Sci. Vitaminol. (Tokyo) 41:395-407, 1995) <, ^ttl^tlfiX 
^XX^nn^- (WSMR-1400, Westron> =p^, H #) iZ&tfftfcffl 
t@KI^7^f yi'^K^i (24x46x18 cm) fcAnfc. State tt 2 1/min 

•vmmvtzo #x##r« 10 •. oo a^*©b© 9 00 st?njfiLfe 0 i^>y;i/ 

©§§<DT^^g$tlfc Animex-III (Shimadzu> B*) lC«fc^T10$r£ 

tfdgffrftfciB^Lfc. X^JV^-itftJi (Komenani, N. et al., J.' Nutr. 
Sci. Vitaminol. (Tokyo) 41:395-407, 1995) Of24fc KltEo TfUf b fc 0 

10 1.9. KKAy 

KKA'yV^Xte, Clea Japan Inc. *SiAl/fc. 

1.10. $cf|-^#J##f 

(anova) fCcko TJtifcU. #^^-y<t^©^<^^;i/-yi:<Z)jt^«, 

0fB*9ttft/h**2S ( PLSD ) ®L 5t ( Statview 4.0 , Abacus 
Concepts) TrfT^fco P<0.05 £ fctt P<0.01 £&c§|-^ W*lcM <h U fco 

20 

2. 

2.1. ERRL1 cDNA <D £7 U — ~> ? (D&Wl 

PGC-1 Hl^tOI/>T EST (expression sequence tags) ^mmhfc^m. 
25 PGC-1 t^^X^V^lWItt^Wr^ EST SlliSt, CO EST S^tT^S 
cDNA £l|i$tLfco JI<Z> cDNA te, £<J 3.4kb £ ft «3 (@S?iJ#-*§- 1 ) , 1,014 

>/^St«, ERR <7) r^>/^ffU#>h*J £ Lt©if$S (tTPitS) & 
fefclC ERRLl ( ERR li eand JMDH&) 75:^3, Lin 6 « PGC-10i 

30 lifting PGC-1 «R#©?n-->ifS*tl/TU5*« (Lin, J. et al., J. 
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Biol. Chem. 277:1645-1648, 2002) , d © PGC- 1 # , ERRL1 iPf— 75 
y»*«S&oTHa (@B?lJ#^-2© 260 #g Leu PGC-1 /3T?« Pro) o 
ERRL1 &<fctf PGC-1 ERRL1 ©**Kl«i6nS^*©fB«*|»ViTtt* iSf 

5 4#KfcS^V»T 5 t*PW>te#»*6ftfc (0 1) . ERRLl © N 

(75/1 1-282) tt, ro® LXXLL f & to "5 «|*3S*# KM U T 

®^t5tIfetl5t5 : -7 (Torchia, J. et al., Nature 387:677-684, 
1997; Heery, D.M., et al., Nature 387:733-736, 1997) PGC-1 ii 

41%0|^-ttS:^t) 0 (75 J 1£ 283-579) fct, ERRLl fd^W 

10 E (^)!/^5>m) ROSSUS^*, LXXLL 7 t?-. f£=# 

B©^J§& (7$ 7 ft 580 - 656) (47%©75 / H^-ft) 2tlT 

^5. JgEg#S©^i& (75 / R 657 - 882) tt«#te*«{£< (22%0575;t 
rt-te) v PGC-1 <t>©fiV> SR >£Jfc«irS£#flrK:*etr*i£ U > - 7 ;V 

^— > (SR) IC^tfK^-O (Tacke, R. & Manley, J.L. Curr. Opin. Cell 

15 Biol. 11:358-362, 1999) £ ERRLl 4" "g" /u T V> £ . C TfeSBF*^ > (75 
./ & 883- 1014) tt, m^^tl-S RNA ^^M-f > ( Krecic, A.M. & 
Swanson, M.S., Curr. Opin. Cell Biol. 11:363-371, 1999) %Wt>> 

ftssnx^s (52%7sy»ra-tt) . 

20 2.2. ERRLl 3$£Zfi ERR |ffl©»<H3SS8A> -- > 

fili^T^^OS&Slllt^lt^ ERRLl ©S£i!/t^ — >SrH^fc 0 ft £ jfe 
10kb*>J;tf4kb ©~0© ERRLl mRNA^I^lfc. ERRLl mRNAtt, 
BAT, frM, #*&IS{c:^*fc#S 0 > SfcflFR, I, a&Agj$&!tt 

(WAT) fccfeViTfcttaiSnfc. &©f8^(Puigserver, P. et al., Cell 92:829- 
25 839, 1998)£ — ttT, i^M/Xtilfct, PGC-1 5g3g;ft«^ >7 X © BAT 
T?±#bfc*«, ERRLl mRNA 13C2©7n h I' X l£ «fc o T 13: © toi*75* fcl^SSliit jp 
f 3©#.T-&^> 7c„ 

ERRLl ©3£gl/^- ERR1 ©|ggl/1 9 — > t «£ < 
SiHUTfcD (Sladek, R. et al., Mol. Cell. Biol. 17:5400-5409, 1997 43 £ 
30 ZSm 2) , M mRNA ifcffl X ^ ;V - ©^T? & 3 flgR ^fljffl % £ 
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feltt, MAfcfBAT, ifrSSU #teJ»:fe«J:tMffK^JiS£fc$gS£ftTtr>5 (B2A) o 
fefc* ERR2 mRNA © % M ttfc ffi $ ft & o fc ^\ C ft tt £Af& © iff SS« ft 
(Giguere, V. et al., Nature 331:91-94, 1988) £— §febTV>S. 
JfclC, 3T3-L1 «fi*«fiffi«tt'S»ft;'r*Wte ERRL1 fi^if inf <£ 5&> £ 
flt^lC, ERRL1 mRNA S 3T3 - LI S&J!gMJ& 4» T te^ST tC<£ 

PGC-1 &£tfSiJ(E> PGC-1 PRC (Andersson, U. & Scafpulla, 

R.C. Mol. Cell. Biol. 21:3738-3749, 2001) 0 mRNA tt, Z. ©ffiffiaMSa-ft; 
*fc^V5Ttt<EU^;P©**T?*ofc m 2B) . ERRL1 mRNA fimMlZMiQ 
t5Ct^ S'J©MI§J»iBJfe1*© 10T1/.2 ^6 55"fbbfc«J»J!BI»*BIll&(Smas, 
CM. 8s Sul, H.S. Biochem. J. 309:697-710, 1995) \Z & V> X $ ftfc 

m 2C) „ ERR1 3$<ktf^:<D& — yy h~Z$>Z> MCAD ©SSS^fiH 1 ** 

ERRL1 t#tt'H«(UTUfc*» (EI 2B> C) , ERR2 mRNA ^iCJt ERR3 
mRNA ©5S3K«, fnS©liT!iitli$n&^ofc 0 dft ©^JHfr S , 
ERRL1 »J»R^W«©^|g]|»«iHJ&H%«^^^Vt%ite?MflS^N#-r« Z\ 

2.3. iatF*3§^7^IlXhtLT©PGC-l 

ERRL1 *« PPARr ©^ta^ftLTiigtf PGC-1 
ttlf03>hO->iUTi^&, '^lllSbt, ERRL1 # PPARrCio 
T&:fr$ft&&^£?£te<bT#5£i:£^TliEM&jl.^#5 Ct^Tt^ofc. 
**HB^Iftfc43V>T, Jl^ttU F£«^Sinx.&< Tfe, PGC-1 

9£m~rzz\ii\z&-?T ppart K:j;Dii^sn*te^*«*!WfciSftflssn* nt 

tfWBSftfc:. PGC-1 fci, PPARr -e & <, ^cM©ft&©^F^^^#:i: 

HS*J^ffiSf^ffi-r^ e>ftTt^3 (Puigserver, P. et al., Cell 92:829- 

839, 1998; Yoon, J.C. et al., Nature 413:131-138, 2001; Tcherepanova, I. 
et al., J. Biol. Chem. 275:16302-16308, 2000; Vega, R.B. et al., Mol. Cell. 
Biol. 20:1868-1876, 2000; Delerive, P. et al., J. Biol. Chem. 277:3913- 
3917, 2002) . M\Z> JfcSLfcfcSftfcO (Puigserver, P. et al., Cell 92:829- 
839, 1998) , (Yoon, J.C. et al., Nature 413:131-138, 2001 ; 
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, 106 . 84 7-856, 2000) «T#»®S«> 

««««o poci 
tu^-tuc ••■—"*-*,: ERR **o#*e«"*«*** 

»». poo., b. ^«r°'" x ;p«>»-« 

10 UXK***^ 1 "*^" T c «t al. Nature «3:131-138, 

MCAD ««W D.P- J- Bid. Chen, 

25 & ERR3 4b J:c>7C^*s ^ 

, B ERRLI «.« " tSSr - COST-ERR) M 

ERRLI GST-ERRS «- *«* 
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mmZfttcz ERRLl &m%llZ&mLfc m 3D) . ft<Dm& (Sladek, R. 

et al., Mol. Cell. Biol. 17:5400-5409, 1997; Vega, R.B. 8s Kelly, D.P. J. 
Biol. Chem. 272:31693-31699, 1997) £I^8H£, ERR fimtt&WiWiZ tifc 
MCAD ERRE ^ U =f * ? b Y £ m& b ft Z. £ * > 7 h£-#fTr?i£ 

Kb, ERR-DNA ERRLl ? > A ^ H ^^JO b CI £ \Z J: o - 

/i->7M,fc:i«itL flg^tt^;u^:>«, * sis 

<£>£*•£ Sfc:fcV>T i &fa i fcin^TVi&V>C£5^e>, dtl^OD^mi; 0 ERRLl *± 
XS ERR tfiSJ* ERR 5*V .hZfU* — DNA iffilffffiftSC 

K\Z, 10T1/2 SBlS^fc^ViT ERRLl ERR ERRLl J&* 

MCAD ERR *^bTSttflS'r*^if'3 3^fcOViTW'<fc. GFP 

(3>hP — )V) , ERR1> ERR3, ERRLl PGC-1 ^□-Hf^ DNA 

'$^^T^?)ti^^ho'>^j^^$a^t)tT ioti/2 mm\zmm^^rc 0 

3e) o ERR1 £fcteERR3 CD V>"3" n^*«#ffl fc58S"$" £ £ . GFP^33l?rS 

mZ'&tcMMiz&it&mmt&^T, mcad mRNA b^;Ma*f'g*iciB;linbfc. 

ERR1 £ ERRLl CDM#£fc« ERR3 £ ERRLl <DM^ K:f§gt $ i± £ £ , 
MCAD mRNA b $ & £ SB$ \ZMtiQ b (0 3E) . C *l CDjfgll £ £ £ 
£, ERRLl \t ERR CD I" ^ > A £ ff ij # > F J £bT^|gb, 4>ft < £ «b 
8F**fflJB*-Ctt, ERR Cj«^Stl<5«^*St£ft:**«Pd«aiB^nfc. 

2.5. ERRLl T^XCDfEfig 

_tj?bfc ERRLl f§5tCDj^#£ in vivo •VM'^&fztb. ERRLl h^>Xi^:c 

^T^xsrf^fijcbfco cnsovo^ftffilfbsnfc err M?t±^ 

TSt^$n3^xcD:m5i^Km<«b£ ; &cD£;k3 t^SSn*. h*#n 

r>< ;i/X®30#3x>A>+)- — £&^>3^>/3 T#^> • yn^E — ^7— (CAG :/ 
□ ^E — * — ) £&fl!L, ERRLl ^AJtfc-^CDSSSSfle 

bfc (El 4A) o ^XCD^gB (tail) DNA CD+>"£+f > • ~7 U y h#-#r£fT^, 

ERRLl ^Altfe^CDSSSlS:, ERRLl T O £tfn > h n — )V<D 8 jBft. 
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oTWilfc (B4C) o iAtfef#S«^n-^ (^n-^2> m 4A) 

4kb /t>K©*tfMfcHJsnifc. cag ynt-^a, 

la + TJfea&JSttSSbfcfca^SttTViS (Niwa, H. et al., Gene 108:193- 

5 200, 1991) o vfrh&i&zmfttzh* ^(D-ru^—^-^mmhtcm^ m, 
bat, &ml wfeffi, &&&m%&o^<'?fr<D®±*>nfi:mm t P-v ERRL1 sua 

tefr-ofr m 4C) 0 utl5©^iyn7^JHi, !*j£Effi ERRL1 f££!A^-> 
£Jtt£l$&$Ffc-I&:bT^*: 4C) . ft §H ERRL1 fiiCto 

LO Tm^ftM#^WP& cis @E?iJfr\ d©n >X h h4«0D ERRL1 cDNA * 
b T V>3 nj mfe &7jkm b T li£ . 
in vitro ft) 5*— 9 6 f 81 $ ft£ J: "5 fc» ERRL1 V ^ X CD#$g-0 "C CD ERRL1 
S§3S<£±#?- (0 4D) fr\ in vivo MCAD mRNA^I^^±#$i±feo Cftfc 
MbT ERRL1 7iz:^;W CoA # ^ ~> ^ - if 2 (ACC2) 

15 (Abu-Elheiga, L. et al., Science 291:2613-2616, 2001)33 £ >/1 
^Jt 3 (UCP3) (Clapham, J.C. et al., Nature 406:415-418, 2000) jUST 
© 38 S K- b 75: *> o Tc . 

2.6. ERRL1 V>^tt»EAjitJitt-e»«A«*#TfcS 

20 errli -7**K:ji&ft£wa&*38a!tt*ii-T&<3&. « jb i» k © 0 » 

Jftft (Aoki, N. et al., Obesity Res. 1:126-131,1993) "CfO W b fcR# £ % o t 
MT&ofc. 9 IftBCItlnVbn-jK'Jx (Si, n=6) *«k^ 
ERRLI -7^7; (Si, n=6) fcSJBJ»A*e*Kl#A., fejB, &-?VX<D&mm 

25 »S*3 J;r^#S<&S9^bfco ERRLI V £7 7> n > h D — £ x £ D %> Wlc iz 
#<0^ffi^M»bfe (@ 5A) . b**b&**6, b 7 >X^xZy £7^"?X(D 
□ > h d-;P^^7X «fc 0 feWfltJfrfcfc <ktf^ir8!W*te:tt 
15*>S 25%'>&< (B 5B) , iWl^l:ft'>t L^iWti^nTl^ 
frofc (0 5C) . ERRLI V 7, WAT « 0.92±0.28g X o 

30 fc. CntJt^Tn > h n — ;l/^">X« 2.0±0.30g Trfeofe (H 5D £<fctf^ 
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1) . ZLftiZttVTs EtmvmZU. < ZL -o fc. (ERRL1 T O 

X : 1.23±0.06g, 3>hn-;i.7^X : 1.4 + 0. 08g) . h =y > X V en X y 2 T 

oxvmffimmfcuy hu-)v-?<5x&v) 'hzfr^tz (errli -w^ommm 

M<D¥-i%W.& : 25.1±l.l/im, 3 > h n X : 54.5 ±2.2 fl m, @ 5E, 
5 F) o 

iioiTii, vxikm^ou^^xDmv&T&m^fc (errli 

X : 5.9±3.5 ng ml-*, n > h n — ^7 r> X : 25.0±6.6 ng ml-0 „ l^y^> 
te> WAT & *>ftm-£n5>ffi±m.-&)l' : E>T:$>Z>f£lsb (Friedman, J.M. Nature 
10 404:632-634,2000) , ERRLI V 7T?Ii$ flfc 1/ "f.J- ><7>1£T V- ^;W« 

u >^ii^iST*soT%it^h*^i©iD ei^-^^^i-r^^^^^^ (Li, 

15 B. et al., Nat. Med. 6:1115-1120, 2000) . ~D £ D -f > a. U >&#ite £ P£ fc£ 
n£H3$l<£>#^ki, JiE^^fe«2Mi»^^«#{Cj:<^ i e»n« (Lovejoy, J.C. 
Curr. Atheroscler. Rep. 1:215-220, 1999) „ ERRLI T^Xfcfe^Ti^^ 
ftfc#:S4£T*3i;tM >->a. U > U^;KD&Tteu errli <DB3Hi;&n^Jje#Uc: 

2.7. ERRLI T^7.<DX^;U^ — ^»OifiP 

errli •?<yx\z$>vz>3L*)\,¥-mm*m'<fzo tn^n-ro 7^ Astern 

25 12 Mi&cD errli t^7X<dx^;1/^— 3>ho-;vT>)xj;!)t)If 
tSf^Ct^aiSStlfc (^SB^X^;i/^ — ffift : ERRLI T ^ 7s : 126.3±3.8, 
n > h o — ;i/ : 101.5±6.7 kcal day-i kg-o", p<0.05, ^^-/C^ 

^ n=6, ±X^Jl/=£— : ERRLI : 211.2+10.7, 3>hD-JV7') 

X : 155.9±7.8kcal day-i kg-°-75, P<0.01, ^r^f )V — ~f\Z^>^ n=6) (S 5G, 

30 h) o u^u^^e, &nmm\zmv<mt? z> z\hittzfr-?tz (errli 
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X : 7,338±700 #^>K 3 > h O— ;|^>j7X : 5,338±390 # > K =r — 
Kn— ;i^^x43j:tf errli T-jxWo^litt, x^j^-i|0ii:gg 

5 

2.8. ERRLI !II)!i?ie6i)l:yD^7 ASnfcaS»fc*tttT?#* 

ERRLI V^7X:fe£tf KKAy V<"> 7> £3£13£ "frT , KKAy TtfXCDBBStSfSSl 
# ERRLI ©SeSHItnlCiOailftlSnS^^a^SIW^fc. KKAy V^Xte Ay 

§l^£gC"$" (Siracusa, L.D., Trends Genet. 10:423-428, 1994) „ 7if~f- 

*> tlT ^ * ^ .9 V 3 JV'jr > & &fc<D 7 > ^ — X b t ITI^TH§ 
(Friedman, J.M. Nature 404:632-634, 2000 ; Siracusa, L.D., Trends 
15 Genet. 10:423-428, 1994) . KKAy £ ERRLI ;* X £3SIE£ -frTH$i£ -Br, 
^SRS^ftOfi (St-fe : KKAy(+), H : KKAy(-)) 43 «fc ERRLI h^>X>? — 
>3B5SK:«koT3IB!lbfc. ^^;W-^<Z)#:M^jt^-r§ ERRLI h^>X^ 
KKAy(+)^**K*&n*#fi©iiin&»fMb m 6A, B) , ERRLI 

20 

3.#fH 

&±©*i*:&>S, ERRLI ERR © >A ^ ft U # > H J £ U T^fg L- , in 
vivo T©i^-jS*S3>hD-JHT^5Cli!}«*BSnt. T£fc>-£, 
25 ERRLI <Z)fg:§!l/^;i/£, + -£±#2 1**1 CtlA^S« ERR 

* >/^i>j #> h t bx^igu, mcad ae^fB^seteflsu, mmmoQ 

T#«S*l-g>Jg ra«©a&*tt, ERR ©te^f££?g&<(b £ -8:3 

^t. mcad «e : F5fia*iiftiS"a-*itte«koT'fejij«$n*t#A6ns. 
30 :n^im a»*sibTasj«sn*^sw«J8tffi«>T<Kji-pT^*. 
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5 (a)$Ef*lg##: ERRO'J^> HS^ERRLl <Dm$l&&MiU2 ■& Z> ; 

(c) ERRLl h ERR <D it Sit 5 ; 

(d) MCAD m.fc?w.M<Df£m.m&m\it£i±2> 
'io wmtirs^ss. 

15 3. ERR©U > KH^ERRLl l«-r*flf»3pU 51^ W*?- H 

^y/A DNA U #> KH^ ERRL1 £jfi*!l3fc3if<5 h 7 >X S?i:=. 
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1 



ERRLl MAGNDCGAILDEELSSFFLira,SDTQGGDSGEEQ-LCADLPELDLSQLDASDFDSATCFG 5 9 

p GC- 1 MAWDMCSQDSVWSDIECAALVGEDQPLCPDLPEI.DLSELDVNDLDTDSFLG 5 1 

** * ** ******** ** * * * 

ERRL1 ELQWCPETSETEPSQYSPDDSEIiFQ-IDSENEA-LLAALTKTIiDDIPEDDVGIiAAFPELD 117 

PGC-1 GLKWCSDQSEIISNQYNNEPANIFEKIDEENEANLIJWLTE 111 

* ** ** ** * ** **** *** ** *** * * ** * * 

ERRLl EGDTPSCTPASPAPLSAPPSPTLERIXSPASDVDELSIXQKLIJ^TSSPTASSDALKD^ 177 

PGC- 1 DGAVTTDNEASPSSM PDGT PPPQEAEEPSLIJCKIXLAPANTQLSYNECSGLS 163 

* *** * * * * *** ***** * 

ERRLl TWSQTSLSS RSQRPCVKVDGTQDKKTPTL RAQSRPCTELHKHLTSVLPCPRVK 230 

PGC- 1 TQNHAANHTHRIRTNPAIVKTENSWSNKAKSICQQQKPQRRPC^ 223 

* * ** * * *** ***** * * 

ERRLl ACSPTPHPSPRLLSKEE EEEVGEDCPSPW LTPASPQDSLAQDTASPDSAQPPl 282 

PGC-1 PTENRNSSRDKCASKKKSHTQPQSQHAQAKPTTLSLPLTPESPNDP KGSPFEN 1 276 

** * *** ** * ** 

ERRL1 EEDVRAMVQLIRYMHTYCLPQRKLPQRAPEPIPQACSSLSRQVQPRSRHPPKAFWTEFSI 342 

PGC-1 

ERRL1 LilEIjtAQDILCDVSKPYRIiAIPVYASLTPQSRPRPPKDSQASPAHSAMAEEVRITASPK^ 402 

PGC-1 j. 

ERRL1 TGPRPSLRPLRLEVKRDVNKPTRbK RTranRCT 453 

PGc-i : ; 

ERRLl WTKLGRKMDSSVCPVRRSRRLNPELGPWLTFTDEPLGALPSMCLDTETHNIiEEDLGSLTD 522 

PGC-1 

ERRLl SSQGRQLPQGSQIPALESPCESGCGDTDEDPSCPQPTSRDSSRCIiMIiALSQSDSLGllKSF 582 

PGC-1 1 |kTI 279 

* 

ERRLl EESLTVELCGTAGLTPPTTPP YKPMEEDPFKPDTKLSPGQDTAPSLPSPEAL — PLTATP 640 

PGC-1 ERTLS VELSGTAGLTPPTTPPHKANQDNPFKASPKLKPSCKTVVPPPTKRARySECSGTQ 339 

* * *** ************ * *** ** * * * * if 

ERRLl G ASHKLP KRHPERSEIiLS HLQHAT — TQPVSQAGQKRPFSCSFGDHDYCQVLRPEAALQR 698 

PGC-1 G-SHST-KKGPEQSEl|YAQLSKSSGLSRGHEERKTKRPSLRLFGDHDYCQSLNSKTDILI 397 

* ** * ** *** * ******** * 

ERRL 1 KV LRSWEPIGVHLEDLAQQGAPLPTETKAP RR — EANQNCDPTHKDSMQLRDHE 750 

PGC-1 NISQELQDSRQLDFKDASCDWQGHICSSTDSGQCYLRETLEASKQVSPCSTRK-QLQDQE 456 
* ** ******** 

ERRL 1 IRASLTKHFGLLETALEGE DLAS CKSPE YDTVFED S SSS SGES-S FLL EEEEE 802 

PGC-1 IRAELNKHFGHPCQAVF-DDKSDKTSELRDGDFSNEQFSKLPVFINSGLAMDGLFDDSED 515 
*** * **** ** *** * **.** 

ERRL 1 EEEGQEEDDEGEDS GVSPPC SD-HCPYQ SPP SKASROLC SRSRSSSG S S 850 

PGC-1 ESDKLS YPWDGTQP YSLFDVSPSCSSFNSPCRDS VSPPKSLFSQRPQRKRSESESZSEHB 575 

* * *** ** * *** * ***** * 

ERRLl SCS SWSPATRKN FRRESRGPCS DG 874 

PGC- 1 SCSRSPYSRSRSRSPGSRSSSRSCYYYEfififfVRHP^^ 6 3 5 
*** * ** * ****** 



ERRLl TPSVRHAR tKRRE KAIGEGRf/VYIRNLSSDMSSRELKKR] 912 

sr^Ikqre: 



PGC-1 YEAYEHERLKRDEYRKEHEKRESER^KQRERQKQKAIEERRlyiYVGKIRPDTTRTELRDR 695 



* * * ** *** * ** * * ** * 



ERRLl FEVFGEIVECQVLTRSKRGQKHGFITFR — CSEHAALSVRNGATLRKRNEPSFHLSYGGL 970 
PGC-1 iFEVFGEIEECTVNLlR DD-GDSYGFITYRYTCDAFAAL — ENGYTLRRSNETDFELYFCGR 752 

******* ** * * * **** * * *** ifie *** ** * * * 

ERRLl RHFRWPRYTDYDPTSEESLPSSGKSKYEAMDFDSLLKEAQQSLH 1014 
PGC- 1 KQFFKSNYADLDTNSDDFDPASTKSKYDSLDFDSLLKEAQRSLRR 797 
* * * * * * * **** ********** ** 
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SEQUENCE LISTING 

<110> Japan science and Technology Corporation 

<120> A method of drug screening 

<130> 03-F-039PCT 

<140> 
<141> 

<150> JP 2002-231999 
<151> 2002-08-08 

<160> 2 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 3345 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (32).. (3076) 

<400> 1 

ctccgccgca cgctgcagcc gcggctggaa g atg gcg ggg aac gac tgc ggc 52 

Met Ala Gly Asn Asp Cys Gly 
1 5 

gcg ctg ctg gat gaa gag etc teg tec ttc ttc etc aac tat etc tct 100 
Ala Leu Leu Asp Glu Glu Leu Ser Ser Phe Phe Leu Asn Tyr Leu Ser 
10 15 20 

gac acg cag ggt ggg gac tct gga gag gaa cag ctg tgt get gac ttg 148 
Asp Thr Gin Gly Gly Asp Ser Gly Glu Glu Gin Leu Cys Ala Asp Leu 
25 30 35 



cca gag ctt gac etc tec cag ctg gac gee agt gac ttt gac tea gee 
Pro Glu Leu Asp Leu Ser Gin Leu Asp Ala Ser Asp Phe Asp Ser Ala 
40 45 • 50 55 



196 
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acg tgc ttt ggg gag ctg cag tgg tgc ccg gag acc tea gag aca gag 244 
Thr Cys Phe Gly Glu Leu Gin Trp Cys Pro Glu Thr Ser Glu Thr GIu 
60 65 70 

ccc age cag tac age ccc gat gac tec gag etc ttc cag att gac agt 292 
Pro Ser Gin Tyr Ser Pro. Asp Asp Ser Glu Leu Phe Gin lie Asp Ser 
75 80 85 

gag aat gaa get etc ttg get gcg ctt acg aag acc ctg gat gac ate 340 
Glu Asn Glu Ala Leu Leu Ala Ala Leu Thr Lys Thr Leu Asp Asp Me 
90 95 100 

ccc gaa gac gat gtg ggg ctg get gee ttc cca gaa ctg gat gaa ggc 388 
Pro Glu Asp Asp Val Gly Leu Ala Ala Phe Pro Glu Leu Asp Glu Gly 
105 110" 115 

gac aca cca tcp tgc acc cca gec tea cct gee ccc tta tct gca ccc 436 
Asp Thr Pro Ser Cys Thr Pro Ala Ser Pro Ala Pro Leu Ser Ala Pro 
120 125 130 135 

ccc age ccc acc ctg gag agg ctt ctg tec cca gcg tct gac gtg gac 484 
Pro Ser Pro Thr Leu Glu Arg Leu Leu Ser Pro Ala Ser Asp Val Asp 
140 145 150 

gag ctt tea ctg eta cag aag etc etc ctg gee aca tec tec cca aca 532 
Glu Leu Ser Leu Leu Gin Lys Leu Leu Leu Ala Thr Ser Ser Pro Thr 
155 160 165 

gca age tct gac get ctg aag gac ggg gee acc tgg tec cag acc age 580 
Ala Ser Ser Asp Ala Leu Lys Asp Gly Ala Thr Trp Ser Gin Thr Ser 
170 175 180 

etc agt tec aga agt cag egg cct tgt gtc aag gtg gat ggc acc cag 628 
Leu Ser Ser Arg Ser Gin Arg Pro Cys Val Lys Val Asp Gly Thr Gin 
185 190 195 

gat aag aag acc ccc aca ctg egg get cag age egg cct tgt acg gaa 676 
Asp Lys Lys Thr Pro Thr Leu Arg Ala Gin Ser Arg Pro Cys Thr Glu 
200 205 210 215 



ctg cat aag cac etc act teg gtg ctg ccc tgt ccc aga gtg aaa gec 724 
Leu His Lys His Leu Thr Ser Val Leu Pro Cys Pro Arg Val Lys Ala 
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220 225 230 

tgc tec cca act ccg cac ccg age cct egg etc etc tec aaa gag gag 772 
Cys Ser Pro Thr Pro His Pro Ser Pro Arg Leu Leu Ser Lys Glu Glu 
235 240 245 

gag gag gag gtg ggg gag gat tgc cca age cct tgg ctg act cca gee 820 
Glu Glu Glu Val Giy Glu Asp Cys Pro Ser Pro Trp Leu Thr Pro Ala 
250 255 260 

teg ccc caa gac tec eta gca cag gac acg gee age ccc gac agt gec 868 
Ser Pro Gin Asp Ser Leu Ala Gin Asp Thr Ala Ser Pro Asp Ser Ala 
265 270 275 

cag cct ccc gag gag gat gtg agg gee atg gta cag etc att cgc tac 916 
Gin Pro Pro Glu Glu Asp Val Arg Ala Met Val Gin Leu lie Arg Tyr 
280 285 290 295 

atg cat ace tac tgc ctg cct cag agg aag ctg ccc caa egg gec cca . 964 
Met His Thr Tyr Cys Leu Pro Gin Arg Lys Leu Pro Gin Arg Ala Pro 
300 305 310 

gag cca ate ccc cag gec tgc age age etc tec agg cag gtt caa ccc 1012 
Glu Pro Me Pro Gin Ala Cys Ser Ser Leu Ser Arg Gin Val Gin Pro 
315 320 325 

cga tec egg cat ccc ccc aaa gec ttc tgg act gag ttc tct ate eta 1060 
Arg Ser Arg His Pro Pro Lys Ala Phe Trp Thr Glu Phe Ser He Leu 
330 335 340 

agg gaa ctt ctg gec caa gat ate etc tgt gat gtt age aag ccc tac 1108 
Arg Glu Leu Leu Ala Gin Asp Me Leu Cys Asp Val Ser Lys Pro Tyr 
345 350 355 

cgc ctg gee ata cct gtc tat get tec etc aca cct cag tec agg ccc 1156 
Arg Leu Ala Me Pro Val Tyr Ala Ser Leu Thr Pro Gin Ser Arg Pro 
360 365 370 375 

agg ccc ccc aag gac agt cag gec tec cct gee cac tct gee atg gca 1204 
Arg Pro Pro Lys Asp Ser Gin Ala Ser Pro Ala His Ser Ala Met Ala 
380 385 390 



gaa gag gtg aga ate act get tec ccc aag age acc ggg cct aga ccc 
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Glu Glu Val Arg lie Thr Ala Ser Pro Lys Ser Thr Gly Pro Arg Pro 
395 400 405 

age ctg cgt cct ctg agg ctg gag gtg aaa egg gat gtt aac aag cct 1300 
Ser Leu Arg Pro Leu Arg Leu Glu Val Lys Arg Asp Val Asn Lys Pro 
410 415 420 

aca agg caa aag egg gag gaa gat gag gag gag gag gag gaa gaa gaa 1348 
Thr Arg Gin Lys Arg Glu Glu Asp Glu Glu Glu Glu Glu Glu Glu Glu 
425 430 435 

gaa gag gaa gaa gaa aaa gaa gag gaa gaa gag gag tgg ggc agg aag 1396 
Glu Glu Glu Glu Glu Lys Glu Glu Glu Glu Glu Glu Trp Gly Arg Lys 
440 445 450 455 

aga cca ggt cgt ggc ctg cca tgg ace aaa eta ggg agg aag atg gac 1444 
Arg Pro Gly Arg Gly Leu Pro Trp Thr Lys Leu Gly Arg Lys Met Asp 
460 465 470 

age tec gtg tgc ccc gtg egg cgc tec agg aga ctg aat cca gag ctg 1492 
Ser Ser Val Cys Pro Val Arg Arg Ser Arg Arg Leu Asn Pro Glu Leu 
475 480 485 

ggt ccc tgg ctg aca ttc act gat gag ccc tta ggt get ctg ccc teg 1540 
Gly Pro Trp Leu Thr Phe Thr Asp Glu Pro Leu Gly Ala Leu Pro Ser 
490 495 500 

atg tgc ctg gat aca gag ace cac aac ctg gag gaa gac ctg ggc age 1588 
Met Cys Leu Asp Thr Glu Thr His Asn Leu Glu Glu Asp Leu Gly Ser 
505 510 515 

etc aca gac agt agt caa ggc egg cag etc ccc cag gga tec cag ate 1636 
Leu Thr Asp Ser Ser Gin Gly Arg Gin Leu Pro Gin Gly Ser Gin lie 
520 525 530 535 

ccc gec ctg gaa age ccc tgt gag agt ggg tgc gga gac aca gat gaa 1684 
Pro Ala Leu Glu Ser Pro Cys Glu Ser Gly Cys Gly Asp Thr Asp Glu 
540 545 550 



gat cca age tgc cca cag ccc act tec aga gac tec tec agg tgc etc 
Asp Pro Ser Cys Pro Gin Pro Thr Ser Arg Asp Ser Ser Arg Cys Leu 
555 560 565 
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atg ctg gcc ttg tea caa age gac tct ctt ggc aag aag age ttt gag 1780 
Met Leu Ala Leu Ser Gin Ser Asp Ser Leu Gly Lys Lys Ser Phe Glu 
570 575 580 

gag tec ctg acg gtg gag ctt tgc ggc acg gca gga etc acg cca ccc 1828 
Glu Ser Leu Thr Val Glu Leu Cys Gly Thr Ala Gly Leu Thr Pro Pro 
585 590 595 

acc aca cct cca tac aag cca atg gag gag gac ccc ttc aag cca gac 1876 
Thr Thr Pro Pro Tyr Lys Pro Met Glu Glu Asp Pro Phe Lys Pro Asp 
600 605 610 615 

acc aag etc age cca ggc caa gac aca get ccc age ctt ccc tec ccc 1924 
Thr Lys Leu Ser Pro Gly Gin Asp Thr Ala Pro Ser Leu Pro Ser Pro 
620 625 630 

gag get ctt ccg etc aca gcc acc cca gga get tec cac aag ctg ccc 1972 
Glu Ala Leu Pro Leu thr Ala Thr Pro Gly Ala Ser His Lys Leu Pro 
635 . 640 645 

aag agg cac cca gag cga age gag etc ctg tec cat ttg cag cat gcc 2020 
Lys Arg His Pro Glu Arg Ser Glu Leu Leu Ser His Leu Gin His Ala 
650 655 660 

aca acc caa cca gtc tea cag get ggc cag aag cgc ccc ttc tec tgc 2068 
Thr Thr Gin Pro Val Ser Gin Ala Gly Gin Lys Arg Pro Phe Ser Cys 
665 670 675 

tec ttt gga gac cac gac tac tgc cag gtg etc agg cca gag get gcc 2116 
Ser Phe Gly Asp His Asp Tyr Cys Gin Val Leu Arg Pro Glu Ala Ala 
680 685 690 695 

ctg cag agg aag gtg ctg egg tec tgg gag cca ate ggg gtc cac ctt 2164 
Leu Gin Arg Lys Val Leu Arg Ser Trp Glu Pro lie Gly Val His Leu 
700 705 710 

gaa gac ttg gcc cag cag ggt gcc cct ctg cca acg gaa aca aag gcc 2212 
Glu Asp Leu Ala Gin Gin Gly Ala Pro Leu Pro Thr Glu Thr Lys Ala 
715 720 725 

cct agg agg gag gca aac cag aac tgt gac cct acc cac aag gac age 2260 
Pro Arg Arg Glu Ala Asn Gin Asn Cys Asp Pro Thr His Lys Asp Ser 
730 • 735 740 
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atg cag eta aga gac cat gag ate cgt gec agt etc aca aag cac ttt 
Met Gin Leu Arg Asp His Glu lie Arg Ala Ser Leu Thr Lys His Phe 
745 750 755 



2308 



ggg ctg ctg gag act get ctg gaa ggt gaa gac ctg gcg tec tgt aaa 2356 
Gly Leu Leu Glu Thr Ala Leu Glu Gly Glu Asp Leu Ala Ser Cys Lys 
760 765 770 775 

age ccg gag tat gac ace gta ttt gag gac age age age age agt ggc 2404 
Ser Pro Glu Tyr Asp Thr Val Phe Glu Asp Ser Ser Ser Ser Ser Gly 
780 785 790 



gag agt age ttc ctg ctt gag gag gag gag .gaa gag gag gag gga ggg 
Glu Ser Ser Phe Leu Leu Glu Glu Glu Glu Glu Glu Glu Glu Gly Gly 
. 795 800 805 



2452 



gaa gag gac gat gaa gga gag gac tea ggg gtc age cct ccc tgc tct 
Glu Glu Asp Asp Glu Gly Glu Asp Ser Gly Val Ser Pro Pro Cys Ser 
810 815 820 



2500 



gat cac tgc ccc tac cag age cca ccc agt aag gee agt egg cag etc 
Asp His Cys Pro Tyr Gin Ser Pro Pro Ser Lys Ala Ser Arg Gin Leu 
825 830 835 



2548 



tgc tec cga age cgc tec agt tec ggc tec teg tec tgc age tec tgg 2596 
Cys Ser Arg Ser Arg Ser Ser Ser Gly Ser Ser Ser Cys Ser Ser Trp 
840 845 850 855 

tea cca gee ace egg aag aac ttc aga cgt gag age aga ggg ccc tgt 2644 
Ser Pro Ala Thr Arg Lys Asn Phe Arg Arg Glu Ser Arg Gly Pro Cys 
860 865 - 870 

tea gat gga acc cca age gtc egg cat gee agg aag egg egg gaa aag 2692 
Ser Asp Gly Thr Pro Ser Val Arg His Ala Arg Lys Arg Arg Glu Lys 
875 880 885 



gee ate ggt gaa ggc cgt gtg gta tac att cga aat etc tec agt gac 
Ala lie Gly Glu Gly Arg Val Val Tyr I le Arg Asn Leu Ser Ser Asp 
890 895 900 



2740 



atg age tct egg gaa eta aag aag cgc ttt gag gtg ttc ggt gag att 2788 
Met Ser Ser Arg Glu Leu Lys Lys Arg Phe Glu Val Phe Gly Glu lie 
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905 910 915 

gta gag tgc cag gtg ctg acg aga agt aaa aga ggc cag aag cac ggt 2836 
Val Glu Cys Gin Val Leu Thr Arg Ser Lys Arg Gly Gin Lys His Gly 
920 925 930 935 

ttt ate acc ttc egg tgt tea gag cac get gee ctg tec gtg agg aac 2884 
Phe He Thr Phe Arg Cys Ser Glu His Ala Ala Leu Ser Val Arg Asn 
940 945 950 

ggc gee acc ctg aga aag cgc aat gag ccc tec ttc cac ctg age tat 2932 
Gly Ala Thr Leu Arg Lys Arg Asn Glu Pro Ser Phe His Leu Ser Tyr 
955 960 965 

gga ggg etc egg cac ttc cgt tgg ccc aga tac act gac tat gat ccc 2980 
Gly Gly Leu Arg His Phe Arg Trp Pro Arg Tyr Thr Asp Tyr Asp Pro 
970 975 980 

aca tct gag gag tec ctt ccc tea tct ggg aaa age aag tac gaa gee 3028 
Thr Ser Glu Glu Ser Leu Pro Ser Ser Gly Lys Ser Lys Tyr Glu Ala . 
985 990 995 

atg gat ttt gac age tta ctg aaa gag gee cag cag age ctg cat tga 3076 
Met Asp Phe Asp Ser Leu Leu Lys Glu Ala Gin Gin Ser Leu His 
1000 1005 1010 1015 

tatcagcett aaccttcgag gaatacctca atacctcaga caaggccctt ccaatatgtt 3136 

tacgttttca aagaaaagag tatatgagaa ggagagegag egagegageg agegagegag 3196 

tgagcgtgag agatcacaca ggagagagaa agacttgaat ctgctgtcgt ttcctttaaa 3256 

aaaaaaaaaa aaaaaactcg aeggecaagt cggcctccct ttagtgaggg ttaatttgtg 3316 

atecegggtg gcatccctgt gacccctcc 3345 



<210> 2 
<211> 1014 
<212> PRT 

<213> Homo sapiens 



<400> 2 
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Met Ala Gly Asn Asp Cys Gly Ala Leu Leu Asp Glu Glu Leu Ser Ser 

1 5 10 

Phe Phe Leu Asn Tyr Leu Ser Asp Thr Gin Gly Gly Asp Ser Gly Glu 

20 25 
Glu Gin Leu Cys Ala Asp Leu Pro Glu Leu Asp Leu Ser Gin Leu Asp 

35 40 4b 

Ala Ser Asp Phe Asp Ser Ala Thr Cys Phe Gly Glu Leu Gin Trp Cys 

cn 55 
Pro Glu Thr Ser Glu Thr Glu Pro Ser Gin Tyr Ser Pro Asp Asp Ser 

AC 70 

Glu Leu Phe Gin lie Asp Ser Glu Asn Glu Ala Leu Leu Ala Ala Leu 

85 90 yo 

Thr Lys Thr Leu Asp Asp lie Pro Glu Asp Asp Val Gly Leu Ala Ala 

100 1 05 o 

Phe Pro Glu Leu Asp Glu Gly Asp Thr Pro Ser Cys Thr Pro Ala Ser 

115 1 20 125 . , 

Pro Ala Pro Leu Ser Ala Pro Pro Ser Pro Thr Leu Glu Arg Leu Leu 

130 135 140 , . 

Ser Pro Ala Ser Asp Val Asp Glu Leu Ser Leu Leu Gin Lys Leu Leu 
1 1 50 

Leu Ala Thr Ser Ser Pro Thr Ala Ser Ser. Asp Ala Leu Lys Asp Gly 

165 170 
Ala Thr Trp Ser Gin Thr Ser Leu Ser Ser Arg Ser Gin Arg Pro Cys 

180 185 
Val Lys Val Asp Gly Thr Gin Asp Lys Lys Thr Pro Thr Leu Arg Ala 

195 200 205 

Gin Ser Arg Pro Cys Thr Glu Leu His Lys His Leu Thr Ser Val Leu 

oin 215 "0 

Pro Cys Pro Arg Val Lys Ala Cys Ser Pro Thr Pro His Pro Ser Pro 

99R 230 235 

Arg Leu Leu Ser Lys Glu Glu Glu Glu Glu Val Gly Glu Asp Cys Pro 

245 250 
Ser Pro Trp Leu Thr Pro Ala Ser Pro Gin Asp Ser Leu Ala Gin Asp 

260 265 > i 

Thr Ala Ser Pro Asp Ser Ala Gin Pro Pro Glu Glu Asp Val Arg Ala 

275 280 285 

Met Val Gin Leu lie Arg Tyr Met His Thr Tyr Cys Leu Pro Gin Arg 

oqn 295 300 

Lys Leu Pro Gin Arg Ala Pro Glu Pro lie Pro Gin Ala Cys Ser Ser 

onr 310 315 ° 6U 

Leu Ser Arg Gin Val Gin Pro Arg Ser Arg His Pro Pro Lys Ala Phe 

325 330 000 

Trp Thr Glu Phe Ser lie Leu Arg Glu Leu Leu Ala Gin Asp lie Leu 
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340 345 350 

Cys Asp Val Ser Lys Pro Tyr Arg Leu Ala lie Pro Val Tyr Ala Ser 

355 360 365 

Leu Thr Pro Gin Ser Arg Pro Arg Pro Pro Lys Asp Ser Gin Ala Ser 

370 375 380 

Pro Ala His Ser Ala Met Ala Glu Glu Val Arg lie Thr Ala Ser Pro 
385 390 395 400 

Lys Ser Thr Gly Pro Arg Pro Ser Leu Arg Pro Leu Arg Leu Glu Val 

405 410 415 

Lys Arg Asp Val Asn Lys Pro Thr Arg Gin Lys Arg Glu Glu Asp Glu 

420 425 430 

Glu Glu Glu Glu Glu Glu Glu Glu Glu Glu Glu Glu Lys Glu Glu Glu 

435 440 445 

Glu Glu Glu Trp Gly Arg Lys Arg Pro Gly Arg Gly Leu Pro Trp Thr 

450 455 460 

Lys Leu Gly Arg Lys Met Asp Ser Ser Val Cys Pro Val Arg Arg Ser 
465 470 475 480 

Arg Arg Leu Asn Pro Glu Leu Gly Pro Trp Leu Thr Phe Thr Asp Glu 

485 ... 490 495 

Pro Leu Gly Ala Leu Pro Ser Met Cys Leu Asp Thr Glu Thr His Asn 

500 505 510 

Leu Glu Glu Asp Leu Gly Ser Leu Thr Asp Ser Ser Gin Gly Arg Gin 

515 520 525 

Leu Pro Gin Gly Ser Gin lie Pro Ala Leu Glu Ser Pro Cys Glu Ser 

530 535 540 

Gly Cys Gly Asp Thr Asp Glu Asp Pro Ser Cys Pro Gin Pro Thr Ser 
545 550 555 560 

Arg Asp Ser Ser Arg Cys Leu Met Leu Ala Leu Ser Gin Ser Asp Ser 

565 570 575 

Leu Gly Lys Lys Ser Phe Glu Glu Ser Leu Thr Val Glu Leu Cys Gly 

580 585 590 

Thr Ala Gly Leu Thr Pro Pro Thr Thr Pro Pro Tyr Lys Pro Met Glu 

595 600 605 

Glu Asp Pro Phe Lys Pro Asp Thr Lys Leu Ser Pro Gly Gin Asp Thr 

610 615 620 

Ala Pro Ser Leu Pro Ser Pro Glu Ala Leu Pro Leu Thr Ala Thr Pro 
625 630 635 640 

Gly Ala Ser His Lys Leu Pro Lys Arg His Pro Glu Arg Ser Glu Leu 

645 650 655 

Leu Ser His Leu Gin His Ala Thr Thr Gin Pro Val Ser Gin Ala Gly 

660 665 670 

Gin Lys Arg Pro Phe Ser Cys Ser Phe Gly Asp His Asp Tyr Cys Gin 
675 680 685 
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Val Leu Arg Pro Glu Ala Ala Leu Gin Arg Lys Val Leu Arg Ser Trp 

690 695 700 

Glu Pro lie Gly Val His Leu Glu Asp Leu Ala Gin Gin Gly Ala Pro 
705 710 715 720 

Leu Pro Thr Glu Thr Lys Ala Pro Arg Arg Glu Ala Asn Gin Asn Cys 

725 730 735 

Asp Pro Thr His Lys Asp Ser Met Gin Leu Arg Asp His Glu He Arg 

740 745 750 

Ala Ser Leu Thr Lys His Phe Gly Leu Leu Glu Thr Ala Leu Glu Gly 

755 760 765 

Glu Asp Leu Ala Ser Cys Lys Ser Pro Glu Tyr Asp Thr Val Phe Glu 

770 775 780 

Asp Ser Ser Ser Ser Ser Gly Glu Ser Ser Phe Leu Leu Glu Glu Glu 
785 790 795 800 

Glu Glu Glu Glu Glu Gly Gly Glu Glu Asp Asp Glu Gly Glu Asp Ser 

805 810 815 

Gly Val Ser Pro Pro Cys Ser Asp His Cys Pro Tyr Gin Ser Pro Pro 

820 825 830 

Ser Lys Ala Ser Arg Gin Leu Cys Ser Arg Ser Arg Ser Ser Ser Gly 

835 840 ' 845 

Ser Ser Ser Cys Ser Ser Trp Ser Pro Ala Thr Arg Lys Asn Phe Arg 

850 855 860 

Arg Glu Ser Arg Gly Pro Cys Ser Asp Gly Thr Pro Ser Val Arg His 
865 870 875 880 

Ala Arg Lys Arg Arg Glu Lys Ala I le Gly Glu Gly Arg Val Val Tyr 

885 890 895 

lie Arg Asn Leu Ser Ser Asp Met Ser Ser Arg Glu Leu Lys Lys Arg 

900 905 910 

Phe Glu Val Phe Gly Glu lie Val Glu Cys Gin Val Leu Thr Arg Ser 

915 920 925 

Lys Arg Gly Gin Lys His Gly Phe lie Thr Phe Arg Cys Ser Glu His 

930 935 940 

Ala Ala Leu Ser Val Arg Asn Gly Ala Thr Leu Arg Lys Arg Asn Glu 
945 950 955 960 

Pro Ser Phe His Leu Ser Tyr Gly Gly Leu Arg His Phe Arg Trp Pro 

965 970 975 

Arg Tyr Thr Asp Tyr Asp Pro Thr Ser Glu Glu Ser Leu Pro Ser Ser 

980 985 990 

Gly Lys Ser Lys Tyr Glu Ala Met Asp Phe Asp Ser Leu Leu Lys Glu 

995 1000 1005 

Ala Gin Gin Ser Leu His 
1010 
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□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
CTfaded TEXT OR DRAWING 

□ blurred or illegible text or drawing 

□ skewed/slanted images 

'^ > color or black and white photographs 

□ gray scale documents 

□ lines or marks on original document 
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As rescanning these documents will not correct the image 
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